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The Daniel K. Inouye Solar Telescope (DKIST)
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The Daniel K. Inouye Solar Telescope (DKIST)

The Daniel K. Inouye Solar Telescope
(DKIST, formerly the Advanced Technology Solar Telescope, ATST):

● 4m aperture -►25 km, SNR≈104

● Designed for simultaneous multiline diagnostics
● Designed for accurate and sensitive polarimetry
● Designed for coronal off-limb observations
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The Daniel K. Inouye Solar Telescope (DKIST)

Site Information
● Location: Island of Maui, Hawai'i, summit of Haleakalā.
● Altitude: 3067 m -►Infrared up to 5 μm
● Geographical coordinates:

● 20° 42' 24" North latitude.
● 156° 15' 23" West longitude.
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● Designed for accurate and sensitive polarimetry
● Designed for coronal off-limb observations
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● Geographical coordinates:

● 20° 42' 24" North latitude.
● 156° 15' 23" West longitude.

First light:
End of 2019
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DKIST First-light Instruments

https://www.nso.edu/telescopes/dkist/

https://www.nso.edu/telescopes/dkist/
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DKIST First-light Instruments
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DKIST Coronal Capabilities

(Slide borrowed from Tom Schad)
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DKIST Coronal Capabilities
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DKIST Coronal Capabilities

(Slide borrowed from Tom Schad)
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DKIST and Metis

Solar Orbiter in conjunction with Earth
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DKIST Critical Science Plan (CSP)

● The DKIST Critical Science Plan (CSP)

(being drafted) will define critical science goals for the first two 
years of DKIST operations.

● Science Use Cases (SUCs):

The Critical Science Plan will be built up from a set of PI led 
Science Use Cases (SUCs).

● These SUCs will be converted into Observing Proposals

for consideration by the DKIST Time Allocation Committee (TAC) 
before first light.

● Nine workshops have taken place in the past year

to facilitate this process at several steps. These are organized by 
community members and supported by the NSO.  

https://www.nso.edu/telescopes/dkist/csp/

https://www.nso.edu/telescopes/dkist/csp/
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The Solar Orbiter-PSP-DKIST Workshop

● Workshop #4, title:

Joint Science with Solar Orbiter and Parker Solar Probe

13-15 March 2018, JHU/APL, Laurel (MD, USA)
● Science leaders:

L. Harra (UCL/MSSL)

V. Andretta (INAF/OAC)

A. Vourlidas (JHU/APL) – Host institution
● Local contact at host institution (JHU/APL):

A. E. Raouafi, A. Vourlidas

https://eclipse2017.nso.edu/science/dkist/dkist-critical-science-plan/workshop-4/
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Science Use Cases from the Workshop

Almost 30 Science Use Cases (SUCs) so far

Some (18) worked on in detail during the workshop.

Others updated or even created after the workshop.

Some SUCs elaborated during other workshops could also benefit 
from SO and/or PSP coordination. 

More SUCs involving Solar Orbiter added after/following the 
workshop.

Work in progress...

A follow-up workshop is needed

to consolidate SUCs with Solar Orbiter and PSP, this time involving 
more directly the in-situ instrument teams. Likely to be held spring 
2019 in the US (at location TBD) – all PIs will be invited. 
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Current List of Science Use Cases

Use Case Development Platform: Altassian’s JIRA
https://nso-atst.atlassian.net/projects/UC/board

https://nso-atst.atlassian.net/projects/UC/board
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Some points worthy of note

● Connection between DKIST CSP and Solar Orbiter SAP. 
– TBW

● DKIST CSP time frame: 2020-2021        Solar Orbiter Cruise Phase.  
– For Nominal/Extended Phase science (especially polar science), the approach is still valid: 

relevant SUCs are carried over to the next cycle of DKIST CSP development.

● Planning with variable seeing/sky conditions at DKIST site
– Weather forecasts at Maui are known reasonably accurately 2 days in advance.  It may be 

sufficient for switching to alternate observing plans.

● Data policy
– The DKIST data and access policy is being worked out in the framework of the Astronomy and 

Astrophysics Advisory Committee Principles for Access

https://www.nsf.gov/mps/ast/aaac/aaac_2014_principles_for_access-v2.pdf

Following these recommendations, DKIST is open access, and all the data from the facility will 
be openly available through the DKIST website in a timely manner. However, a period of 
limited access to the data might exists in some cases that are under discussion at the DKIST 
Science Policy Advisory Committee. NSO will publicize the final DKIST data access policy 
during the first half of 2019.

https://www.nsf.gov/mps/ast/aaac/aaac_2014_principles_for_access-v2.pdf
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Additional material
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The DKIST Critical Science Plan
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DKIST Critical Science Plan (CSP)

Introduction to the DKIST Critical Science Plan; and life cycle 
of a Science Use Case (SUC)

– DKIST Critical Science Plan – context, resource locations

– Workshop focus – Science Use Case (SUC) development

– The future – transition to Observing Proposals

(The following slides borrowed from Mark Rast)
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DKIST Critical Science Plan (CSP)
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DKIST Critical Science Plan (CSP)

Solar Orbiter Cruise Phase

Science Use Case → Observing Proposal → TAC Review → Observations  

(Slide borrowed from Mark Rast)
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DKIST Critical Science Plan (CSP)
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DKIST Critical Science Plan (CSP)
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DKIST Science Working Group
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DKIST Instruments: Coronal Capabilities
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DKIST Coronal Capabilities: Cryo-NIRSP

(Slide borrowed from Tom Schad)
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DKIST Coronal Capabilities: DL-NIRSP

(Slide borrowed from Tom Schad)
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DKIST Coronal Capabilities: VTF

(Slide borrowed from Tom Schad)
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DKIST Coronal Capabilities: ViSP

(Slide borrowed from Tom Schad)
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DKIST Coronal Capabilities: VBI

(Slide borrowed from Tom Schad)
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The SolO-PSP-DKIST workshop
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The Workshop

● The road to the workshop:

– Splinter at Solar Orbiter Workshop #7 (Granada, Spain, 3 April 2017)

– Splinter at PSP SWG Meeting (JHU/APL, Laurel, MD, USA, 6 October 2017)

● The workshop

– JHU/APL (Laurel, MD), 13-15 March 2018

– Participants, presentations, support documents:

https://eclipse2017.nso.edu/science/dkist/dkist-critical-science-plan/workshop-4/

● 17 participants (2 remotely)

Note: G. Cauzzi also acting as CSP Workshops Coordinator for NSO. NSO Support scientist: A. 
Tritschler 

● Also participating:

– David Boboltz (NSF, Program Director)

– Slava Lukin (NSF, Program Director)

– Ilia Roussev (NSF, Program Director)

https://eclipse2017.nso.edu/science/dkist/dkist-critical-science-plan/workshop-4/
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Participants

● Vincenzo Andretta
● Luis Bellot Rubio
● Gianna Cauzzi (also NSO CSP 

Workshops Coordinator)
● Sarah Gibson
● Shadia Habbal
● Louise Harra
● Yuan-Kuen Ko
● Jon Linker
● Sarah Matthews
● Susanna Parenti
● Nour E. Raouafi
● Daniele Spadaro

● Ignacio Ugarte-Urra
● Angelos Vourlidas
● Harry Warren
● Andreas Lagg (remotely)
● Eamon Scullion (remotely)
● Anik De Groof (ESA)
● Valentin Martinez Pillet (NSO)
● David Boboltz (NSF)
● Slava Lukin (NSF)
● Ilia Roussev (NSF)

NSO Supporting Scientist:
● Alexandra Tritschler
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Current List of Science Use Cases

● Polar fields/dynamo:
– UC-161 (L. Bellot Rubio): Stereoscopy of polar magnetic field
– UC-160 (J. Linker): What is the Magnetic Flux in Coronal Holes?
– UC-152 (A. Lagg): Helicity mapping for dynamo studies (also in coordination with solar Orbiter high-latitude phase)
– UC-151 (A. Lagg): Polar magnetic fields from two vantage points: joint observations with Solar Orbiter

● Stereoscopy (miscellanea)
– UC-158 (V. Martinez Pillet): Understanding the Line-of-Sight integration in Coronal observations
– UC-159 (H. Warren): Stereoscopic Observations of Loops and Magnetic Fields
– UC-154 (S. Matthews): Searching for flare current sheet instabilities with DKIST and Solar Orbiter
– UC-153 (A. Lagg): Stereoscopic magnetic field measurements: joint observations with Solar Orbiter / PHI

● CMEs/Prominences
– UC-89 (D. Spadaro): Tracking the evolution of Corona Mass Ejections plasma
– UC-155 (S. Gibson): Coronal prominence cavity systems - with DKIST-Solar Orbiter joint observations

● Solar Wind/properties and dynamics
– UC-157 (Y.-K. Ko): Waves and turbulences in the nascent solar wind with Solar Orbiter and Parker Solar Probe
– UC-156 (N.E. Raouafi): Plasma Dynamics and Inner Structure of Coronal Plumes
– UC-162 (L. Harra): DKIST and Solar Orbiter observations for understanding upflowing plasma on the Sun: limb observations for DKIST, quadrature 

for SO.
– UC-61 (L. Harra): DKIST and Solar Orbiter observations for understanding the creation of upflowing plasma on the Sun - on disk observations.
– UC-88 (D. Spadaro): Properties of the solar wind source regions investigated by DKIST and Solar Orbiter

● Solar wind/Abundances
– UC-64 (S. Parenti): FIP fractionation as tracer of solar wind source regions from joint DKIST and Solar Orbiter observations.
– UC-60 (V. Andretta): Coronal helium abundance from joint DKIST and Solar Orbiter observations
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From SUCs to observations

A possible scheme of interaction with Solar Orbiter and PSP

– Consolidation of Solar Orbiter relevant Science Use Cases, making sure that all the 
SUCs contain the necessary information (work in progress)

– Mapping DKIST CSP UCs with Solar Orbiter SAP and PSP science objectives 
(TBW).

– Workshop on operations planning, including in-situ PIs (spring 2019?).

– The team (PI of Solar Orbiter/PSP SUCs?) submits a proposal to the DKIST TAC for 
a “target of opportunity” observing mode. 

For Solar Orbiter SUCs, to be done after launch date is fixed and the Solar Orbiter 
Windows relevant to the SUCs are known. The proposal will request the necessary 
observing time to develop the SUCs.

– If an unforeseen window of opportunity with Solar Orbiter appears, it is still possible 
to apply for NSO Director’s discretionary time.

This, of course, may be challenging depending on what will be requested and what 
DKIST is doing at this time.
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